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£ *KE*)1 c£*}^ w]e gj-o] (bit-line) £ °-3. f iH} # 

^l^>7fl^ P+ 4i_£.^/;E.efl<y (source/drain; »S/D"s}- ^UO^^H 

N+ S/D ^^^S.^, P+ S/D <3^£] o>^S).l- 

<&]zj- (post etch treatment; o]*f "PET"^ ^f-) ^ *H1 N+ S/D 

^ ^7>3tt wj-^l^ tiVE*ll 2**1 H o v lHl 

*t*$<£[ ^ wj-^o]] o^j-cr) P+ s/D ^ ^ N+ S/D ^-^ 

^30] xj.^ cflp^] ( dema geH s]*fl y <M*H , «^]7]- *g^s) 

^ ^# *r Si-^, ^-71 ^fAS «}i3 ^ ^ #4* 1*1^ (Rapidly Thermal 
Annealing : RTA) *3 ^^11- #dM^, ^*\] ^ ^#^r ^ a]^ ^= 

£ 5b 
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wli^l W 1S &(-°] ^ «o v ^ {Method of Forming Bit-Line of Semiconductor 

Device} 
[51^ ^] 

51 l^r ^efl ^-^-S. *g^€ P+ S/D <3^2] rfl^l PET ^ -fHfS] 

51 2^ #efl N+ S/D ^*°fl tfl«r PET *3 -fHf^ x^j- 

51 3a 51 3gTr ^2fl ^tr #51^ ±z}2) w]S ^ ^5i. 

51 4^ #efl *r€- <>l£r ^ ^ *1 ^vfl 51^. 

51 5a ^fl^l 51 5f^ ^ofl #51*11 wis ^o] ^ 

< 51^5] ^o\] cfl*V ^ > 

1, 111 : = 5]-<y 3, 113 : n}i3 
. 5, 115 : i^H^I 7, 117 : #5]n 

9, 119 : Q<&^ 11, 121 : P+ ^^Li/=efl^l 

13, 123 : N+ 4i5L^/^efl^l 15, 125 : iSefl^l^^ %■ 
17, 127 : P ^ o]^- ^oi 19, 129 : HflsH ^ 

21, 131 : 23 : 

25 : (bridge) 
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<14> a. i£t§£- aV£*fl ±x}<>] til^ s^-ol (bit-line) ^ ^ofl %°-S., Ji*} # 

^l*}7ll-cr P+ i^^/=efl^I (source/drain; "S/D"H} W^^l 

tr£-, N+ S/D S^M- ^^LS^, P+ S/D ^SJ-S W 

-iiz^- (post etch treatment; "PET"2f ^f") *H N+ S/D 

3 ^RH #7}-5l^ ^ "J-*l*Rr <LK£^1 ^7}^ HIM 5}<y fg^ Bj-^ofl ^ ^ojcf. 

<is> ^*fl, nfls-e] JH^^r ^ rfl-g-^Sl-7> ^l^l^, Tjfls.^ 

^5.^11 nflJE.^ (Dynamic Random Access Memory; DRAM)^ ^g-f nfls.^ ^ a. 

<16> ^Hfl^l^ ^7>2] ^7H7lJl, ^Jl^^-i- ^°l7l ^tb S^l 

# dV^a171^^ ) ^33. (doped poly-Si)^f ^A}olj=<q ^ a>o] = 

# °l-§-*H ^H^l <a#^^l ^SS Hie e}-<y<2] aEjjf (Contact Hole)^: ^ 
^r$W. ^14, ^-7]^ ^ <S^£ s^^o. aH^7> #^5)^ ^%Vol ^ 

<17> ZlHfl^, *11M ^ ^a^o. s ^tr-i- 
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<18> <5}*m, #7] ^-f^E. ^Mr 1 n fl, 

<19> ^-7) P+ S/D ^^-o] 37 fl ^7>*>^7l afl^^l, °lt «fl^ 

t}7) ^*H, P+ S/D ^^^l^!r ^Mr PET ^S}$4. ^4, #?14 ^ PET 

P+ S/D <3^4 N+ S/D $«J-M; M ^«7l nfl-g-ofl, P+ 

S/D ^£ T^J-oj ^o}x)^ t^, (ff S/D ^^^1 *7>«Hr acf 

<20> o]e^ ^Kg. N+ s/D <3^4 P+ S/D ^* *11M ^ 43H71 ufl 

S-Sl^ll. ^ P+ S/D ^-fr *|3M N+ S/D ^ ^ 

7}sfil, N+ S/D ^^ 0 1 ^ P+ S/D <3<3^ $*|* a^te ^7>^4 

^ ?H4. 

<21> ^-71 ^4* ^Ml^l ^^*>^ ( £ H 5*1?!: 44 ^5" 1200 &4 7] *J- 

^ 7M^ P+ S/D ^4 ^#°1] cfl^fl ^7] PET ^r^*}^, 

P+ S/D <3^4 ^ 900 Q«S <&^$t S. 2<H1 5*1?]: w> 

4 £°1 ^ 280-300 &4 4%T- 7Mji n+ S/D ^4 ^-fr 4*J- # 

7] PET ^*<H1 4*fl 450 a AS 7-1 %1 ^7>^rf^ -g-^-g- 7>^7fl £4. 

<22> O^o) ^Efl ej-o] ST* ^ ^ o. £ Tg^ S-o] ^l^r] ^^*>Cf. 

<23> -°Ai ( £ 3a oll ^A)isV «>4 ^-Ol tiV£^l 71^;^ ^ (cell) <3 <3 °fl 3 = 4^ Sfl ^ 

4 (7)1- ^4^, ^ ^^ofl P+ S/D ^ (11)4 N+ S/D ^ (13)^8: 1^4 

£4. 
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<24> ZLiiU, s&7] ^2,^9] %7\ *d<£^ % (9)* ^^4. °H, #7l 

# (9)£ ^*r£t}. 

<25> S. 3b^l S^lt!: ^ (7), P+ S/D ^ (11) ^ N+ S/D ^ ^ 

(13)* -§-^H ^** ^*r£4. 

<26> n j£ f a o v 71 P+ S/D <%<*c^ rfl^fl PET ^* ^l*}^. 

<27> £ 3C^1 S^ltlr ^r^r %*i&L ^% ^ofl ISJ^liS # 

(15)* *§^}W. 

<28> £ 3 d ^l h><4 ^-71 P+ S/D ISell^liS # (15)ofl tflsfl ^ 

a. 3-<3* ^W^, ^ (develope)^M ^** ^^r^. 
<29> zz.e)ji, p+ s/D *H V * <?>^Sr A) 7] 71 ^7>S P+ ^7> 1-^ 

1- ^ (17)* ^l*r -f , ^7l iSell^iS (15)1- il^ (strip) 

<30> £ 3e<Hl JE^*)- *\$\ 5E£3]*]^J= ^)7] ^, %?} ^7} ^SLS. 

91^: P+ S/D ^^^1 cflDl^ ( damage)!- «fl^^>7l iflSH <g^e] (Rapidly 

Thermal Annealing : o}*} "RTA"^ %1^-) « 0 >^o_S. <1*13 (annealing) 
<3i> nlqt, ^>7lSr ^ RTA ^* ^* ^rW^, wfl^l^ 

^11: 413 (barrier metal pre-clean) ^1*1* °d£r i»r€- ^zj- ti^M 

P + ol-g- ^oio] £ c$<qq. <g±r ?H (23)7> $7] 

JL, o]s, o]tr (bridge) (25)7} ^^sl^nf (51 4 #2:). 

<32> £ 3fofl tr wV^r #7l RTA ^3 ^, ^ €^<H1 tflsfl 

E}EH3-/B|EHr M-^lSel-ol^. (Ti/TiN)» ol-g-tb nflsW ^ % (19)* RTA 
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^SLS. ^zvsj Ti #2)- Si 7]^ 2]*V TiSi 2 # ^^^1^ *\*}-§r <£ 

*m ^, =1 (w) (2D** ^*>$m 

<33> s. 3g<>\) S.a]*V M}9\. £o] #7) Ej^^l -i]z^H a]E e^-ol^- 

<34> ZL^U}, ^-71^ #2fl «1H ^ «o V ^°lH P+ S/D 

N+ S/D <8^s] ^Al<H] ^^*>7l nfl^-^l, PET + 

*m<%^r m, N+ ^* T^o] ^7>T5>3I, P+ ^7} O]^ ^Ojo S 

£r tiM^l* ^-71 RTA £°g*fl^> ^ ^ *3 ^^7> 

<35> o}6\] JS. ^7}%^ 4>7l^ Qo] -§-7^^ q-^-^^, N+2f P+ S/D <g 2-¥ 

^tt 7^j- #* 7>^1^ ti>£^l 4:7]-^ H]E e^<^l ^ « c >^* *fl^Rr 3* ^ AS 

<36> ^-71 S.^* ^*}7l y^oflA^ P+ S/D '^^^>J1, PET 

^ , N+ <3<^ tg^SLS.^, 

<37> o^} ^i^i >g^cK 
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<38> tiVtsfl W«fl flE. ^ ^=L, P+ S/D N+ S/D ^-fr ^ 

#31 ; 

<39> # 7 ] 3 3 4) cflsfl sg^^r ## ^*Rr #711; 

<40> ^-71 P+ S/D <8*H ufl s&7] %~$r <^^*H ^ 

^*Hr #711; 

<41> ^71 ## ^^ofl « p+ ^7> oj£- ^a]^ #711; 

<42> AV 7 ] N+ S / D cg^ol nfl ^7} ^^°V ^Zj-*H ^ 

^*Hr #711; 

<43> s$7] #£iZL <^^o] nfl ^ ^ ;g<£uV ^o. ^1 z}-^ ^^§- fg 

^*K=- #711; 

<44> 4V7I ^€ ^f°H ^^tt «fleH ^*Rr # 

711; 

<45> Aj- 7 i afl e) ^ ^11: # ^-^l ^* ^«Hr #711; ^ 

<46> j£ 7 ) %-o] ^ nfl 7 ]-Xl >^7l %■ % ^3°] ^ ^ 

*H ^<21 «1S eKl* ^*Kr #7111- a^-*}^ #£*fl ^1^ 

4. 

<47> ojnfl, ^7l ^S^^g- ^1-g-TjH 

<48> sfr 7 ] p+ S/D CF 4) CHF 3) 0 2 , Ar ^ CO 7>>il- #-g- 

(chamber) #<gsH ^, °1# °l-g-^M P+ ^^H *fl ?r*l ^^Hr 
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<49> =Lx%51, #7] P+ S/D ^*Rr ^4 ^ -f °H #71 7]&-& 

^o^m- ^o]o) 20-50%, «VfM*Mlfe 30-50% ^S.^ n^l 3 ^ (over 

etch) *Kr <rfl*Hr ?H 

<50> ZLe)jl, P+ S/D 3.^^ tiV£*]| 7l3fl- ^, (Si)7l 

#°fl tflSfl HV-g- tfl<^ CF 4 , Ar ^ 0 2 ^ ^ 7}it ol-g.^1- pet ^^g- 3 *r 
<8*Hr a>^-3j^-cf. ojnfl, 7)&Si\ 20-150A, Wr^^rTflfe 50- 

100 A°l 3^14. 

<5i> #7]sq- ^-o] p+ s/D s.^^n> PET 71^ cflnl^l 

^>5)-s]^47> ^ tifle)<H ^ *h ^l^^o.^, wii&i^ *4 ^3 

^ 7^ ^ ^-g- %t°)B.g., P+ S/D #-8: ^# <r 5^4. 

<52> ZL ^, #71 P+ S/D ^#-g- o]-^^ Al7l7 ] S-EH^ol t§>$^ ^^1- 

;g<gnl- ^^ofl cH^H P+ -ir^# ^cy^ cll; ojnfl ^efl 7] #32f ^ 

^9l lH9*r*l nfl^l, ^ ^^.S. RTA ^l*r*l &^4. 

<53> ^-71 P+ S/D <3<3^ #^1- o]^. B F 2 71^11 # ol-g-^m 3M tir^S} 

JL, ol^- a] d\}xj7) 2:^^ 10-30 KeV, w>^^>7ll^ 10-25 KeV<>H , o)3- 

4 (dose)^ l.O^O" 15 -S.O^O- 15 , ti>#30^>7fl^ 2.0>10- 15 ~4.0>10- 15 

<54> ^JL, ^r^oilA^ Aj-7i^ ^Tdo.^ p+ S/D ^^1-1: H^tr 4~§- 

<H1 N+ S/D ^^51 ^ ^^4. 
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<55> #7l N+ S/D ^m^r CF 4 , CHF 3) 0 2 , Ar % C03 7>i ^ «>-§- ^ 

oil ^-<y*H -S^tr ^, °1* °l-8-*H N+ S/D tf 1 i ?W ^^4. 

<56> ^tr, #7] 4)z}- JI^ ^, *i<£^- ^jo] 20-50%, hV^^Itt 30-50% ^f- 

<57> ^"71 l-e^^l tfl*fl ^« ^*Kr ^-foflfe N+ S/D 

<58> o]^ ^o] P + s/D ^-^*^r ^^*>J1, °H1 tfl^flA^ PET 

^ -s\lLg., N+ S/D «3D=-§- SHr4. ^^IH, P+ S/D <3<^ 

N+ S-^- <^ ^ Sfli}. 

<59> O^}- wVt^ ^«.^V ^o] #Afl*] ^T^tf. 

<eo> £ 5 a ofl £ a1^V w>sf ^o] 7l^^ IS <*H ^JEL 5}°] 2flli:n]- ^ 

ZL (117)« ^ <g^«*H P+ S/D <g<3 (121) 4" N+ S/D (123)-gr 

<61> ZLelJl, ^"71 ^2:^ ^ofl ^£ Q<$_*V * (H9)^ ^^tt^". ^"71 

% (119)£r <>l-§-^H H^^h 

<62> £ 5bofl tifsq- ^-O] # 7 | ^-«-o11 i^efl^HS. J£is>Jl, # 

7] iSeflxl^ES. v}+EL£. ^7} P+ S/D <^ (121)o) °fl ? r *l ^«gsv # 

(ii9)* ^thl. 

<63> ZL^JL, <#7] ISJU^liEf *V jer, p+ S/D cfl^flA^ 

CF 4l 0 2 ^ Ar 7>^1- ol-g-^V pet ^-g- ^1*1*}. 
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<64> ZL jL, p+ S/D SEflf ^.g. oj-^Sf. Al7l7l ^V 7 ] ^<3^ # 

(119) #^011 tflsfl p+ ^7> !;£"§- oj£ ^og ^.g. ^A]^. 
<65> £ 5c6|) £AltV ti>5q- go] n+ S/D <8«H ^b^* S£*m N+ S/D 

(123H ^ *>*1 ^^H: *\^\<^ N+ S/D ^tb^-. # 

7) ^ P+ S/D ^*^r ^S^M £|tb ^tb S^i^-S. ^4 

PET ^ ^ ol^- ^oj ^5r)-*l g^r ?H 

<66> £ 5cH £*l?b ^-o] ^ <$<X2] (117) #Jfofl ^*bt}. o) 

uflo) Aiz]- ^ <*X| N+ S/D <3^£| ^*^§- ^*>7l ^ ^zj- ^4 -^^^ STdiL 

<67> £ 5e o)l J£A]tb ^-7] (H9) Aj-Jfofl Ti/TiN 

°l-g-*H ufle|c>| ^ig- (129)^ *g^tb ^, RTA ^ 3^ Ti ^4 Si 7}& 

^1 ^-g-^l £)*fl TiSi 2 l" ^ir^\ «?>^5|-« 7}7^r}-. 

<68> #7] tifl el ^ nfll- (129) tf-M <^<21 (131)-!: 

<69> £ 5f^ £^)?b ti>^ ^7_> ^<£*H ufl y}*} sfr 7 ] % ^ tiflsl 

^ ^ll" # (129)1- ^z^H tb^tb y lS wH^j# ^tb^K 
<70> o^HH ^ ^o] ; M. ^ofl o)*}t£ p+ 

^x\-5}E_g. ^f*^J ^ ^ 3*1 ^ *V^3 ^ 

^ RTA ^ #7111- *fl7i^- ^ 5i-fir ^ °W2}, P+ S/D <3 <^ ^^1 tfl*lW?]; PET 
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^^*>S.S., P+ S/D °§<%2) ^ N+ S/D ^* 
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1] 

«KE*)1 7)^- ^ofl ctjc ^oj s-^zl, p+ S/D g N+ S/D <3<3* ^ 

^ #31; 

^7) P+ S/D -#71 ^"g^ *)zHH ^ 

^*Kr #31; 

^-71 # ^i^oll P+ ^7} ^oj o. ^3^1^ ^Tfl; 

^71 N+ S/D <^ 0 1 ir.#€ «fl ?}*1 ^-71 %7\ ^-IW ^#-§: ^ 

^*Hr #31; 
^*Kr #31; 

2] 

*ii i sa^H, 
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#7] P+ S/D <£^s] CF 4 , CHF 3 , 0 2 , Ar ^ COS. <X^f-<X# ^ 

±.7}2\ 

WW 3] 

XI 1 -%H1 A^H, 

^-71 p+ * , «_K£*fl 7l^ofl cfl-afl 4£ 4174 (over etch) ^ 

#X1«- 3 S^Hr 3# ^-^^-S ^ al^l ±7}9] 
[^t 1 * 4] 

Xl 3 ^ofl OJO^A^ 

^•71 4£ 20-50% ^M|S ^tsRt 3# ^-^^.S 

5] 

XI 4 %hi sa<H^, 

#7] 3f£ aiz]-^- £o]<2} 30-50% ^A]*Kr 3}* ^-2.3. *> 

6] 

XI 3 %H1 5a«H-H, 

<#7) ^ * , ±\A (post etch treatment; PET) 41*1 *rfe # 

XI S tX Ifs}^ a>£^l ±.7\$\ « 0 v^. 
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[^T 1 * 7] 

*fl 6 %H1 5a°H, 

%7] PET CF 4 , Ar ^ 0 2 3. ^€ *W 7>i 

[$^* 8] 

^7} PET ^e)^- (Si) 71^* 20-150A ^1 ^ xi\ ^^}^r 

9] 

^ 8 *<H1 5U°1*1, 

Aj-71 PET 50— 150 A ^1 ^ ^^Rr ^J* ^^±S, 

*}tt ^-£^1 ^7>^ ^ wj-^. 
10] 

1 ^ SH-M. 
111 

1 S^i, 

a o v 7 i P+ o]^- ^og cq oflui^l S££r 10-30 KeV^l ^ ^$°-S- *}$r 
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l^^ty 12] 

*n ii %hi 5A°h, 

A oM P+ o]^- ^ojs] ^ui^l 10-25 KeV^l 53* ^8.2.3. SJ-fe 

13] 

*n l *M sa<H^, 

P+ ^7> o]^. ^oioj £S (dose)^ LO^O" 15 ~5.0>10- 15 °1 53* 

m^SLS. 5>^r *V£*1] i7>£) ^ Hj-ig. 
[^T 1 ^- 14] 

*H 13 %H1 5A*H-H , 

-# 7 j P+ ^-£-g- o]£. ^ojo] _£^* 2.0XL0" 15 ~4.0>40- 15 <?] 53* A 

15] 

*n i *<hi sz°h, 

#7) N+ S/D <8«N CF 4 , Ar ^ 0 2 S. o}^o]^\ ^o £ «e1 ^ 

7>i» ol-g-^ ^m*Hr 53* ^^.S. *>^r w>£^l di7>S] tg^ « 0 v^. 
16] 
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17] 

*fl 16 %H1 5U°H, 

^7) sfi ^zbS: ^o]o} 20~50%S. ^1*^ ^ ti> 

[3^* 18] 

A 17 ^Hl &<H*1, 

^V 7 l ^<£^ 30~50%S ^l^b 5J-ir ^ *Rr # 
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